Un caso de tetroftalmia con sinoftalmia unilateral en un feto nonato de tiburón azul
INTRODUCTION
Although its occurrence is rare (Black et al. 2012) , the presence of morphological abnormalities has been widely reported in humans (e.g., Howard 1977 , Hausmann et al. 1992 , Jensen et al. 2007 ) and animals (e.g., Maggs et al. 2009 ). In the latter, such malformations have even been experimentally induced, by genetic manipulation (Halder et al. 1995) as well as by the action of physical and chemical agents (Raven et al. 1955 , Howard 1977 , suggesting a multifactorial etiology. Examples of this can also be found in nature, where different orbital alterations have been associated to causes so diverse as chromosomal anomalies (Howard 1977) , phytotoxic conditions, hypovitaminosis (Maggs et al. 2009 ) and intrauterine infections (Sadler & Langman 2007 ).
Relatively few reports of morphological abnormalities in sharks are found in the literature, which have mainly focused in the description of bicephalous (Goto et al. 1981 , Bejarano-Álvarez et al. 2011 , Delpiani et al. 2011 , Galván-Magaña et al. 2011 , Ehemann et al. 2016 , diprosopus (Hevia-Hormazábal et al. 2011 ) and xyphopagus twins (Ferreira et al. 2000) 1 . Other deformities include spinal cord (Mancini et al. 2006) and dental abnormalities (Sáez & Pequeño 2010) . Albinism has also been reported in several species (e.g., Texeira & Araujo 2002).
Other morphological anomalies reported in sharks include cyclopia (Mancini et al. 2006 , Castro 2011 and bilateral absence of eyes (Bejarano-Álvarez et al. 2011 ), called anophthalmia (Sadler & Langman 2007 . These two are part of a wide array of orbital anomalies, which also comprises synophthalmia (incomplete ocular fusion), microphthalmia (presence of severely hypoplastic eyes), diplophthalmia (total duplication of one eye) (Hausmann et al. 1992 , Sadler & Langman 2007 and development of supernumerary eyes (Raven et al. 1955 , Jensen et al. 2007 .
Prionace glauca (Linnaeus, 1758) is a neritic-oceanic species, circumglobal in tropical and temperate seas (Compagno 1984) , and its distribution in Chile extends from Arica (18ºS) to Puerto Montt (41ºS). Its reproduction is placental viviparous (Galván-Magaña et al. 2011) Recently, several embryonic abnormalities have been reported in Prionace glauca (Bejarano-Álvarez et al. 2011 , Galván-Magaña et al. 2011 , Hevia-Hormazábal et al. 2011 , Ehemann et al. 2016 ) and other carcharhinid species (Delpiani et al. 2011) . In the present study, a case of tetrophthalmia with unilateral synophthalmia in a P. glauca fetus captured in Chilean waters is described and classified.
MATERIALS AND METHODS
Between November 2000 and August 2001, during a biological study on pelagic sharks off northern and central Chile, 33 gravid female P. glauca were captured and examined in the laboratory (Acuña et al. 2001) . Inside one of them, a fetus with multiple morphological abnormalities was found, fixed with 10% formaldehyde and stored in 90% ethanol in the ichthyological collection of the Guayacán Campus of Universidad Católica del Norte, Chile (Reference code SCBUCN -3617). For the descriptive analysis of the specimen, external morphological, morphometric (Compagno 1984) and radiological examinations were done. The craniofacial deformities were classified according to the criteria described by Hausmann et al. (1992) .
RESULTS
The analyzed specimen is a female unborn fetus of 152 mm TL. Its other morphometric data is included in Table  1 . Morphologically, the specimen shows 4 eyeballs: 3 laterals (Figs. 1a y b) and one submedial, localized between the middle line and the left ocular region (Fig.  1c) . The right (Fig. 1b) and submedial eyeballs are simple, while the left ones are partially fused (Fig. 1a) . These last ones, longitudinally joined at the iris level, are the same size (Table 1 ) and share a common sclera. The submedial eye, partially covered by dermic folds, is hypoplastic (Fig. 1c) . Externally, the Meckel cartilage looks normal, while the palatoquadrate shows a notorious deformity (Fig. 1) . Teeth, present in both mandibles, do not show morphological anomalies. The rostrum is shifted towards the left in the sagittal plane and shows a slight clockwise torsion (Fig. 1c) . The spiracles are absent, but the number and relative position of fins and gill slits are normal (Table 1, Fig. 1 ). The pectoral and pelvic fins are slightly asymmetric (Table 1, Fig. 1 ), the dorsal fins are folded (Fig. 1a) , and the caudal, coiled (Fig. 1) . The umbilical cord is 14.8 mm long and 8.0 mm wide (Fig. 1c) . The axial skeleton shows thoracic lordosis and dextrogyre helical torsion in the abdominal-caudal portion (Fig. 1) . The epidermal pigmentation is normal, except for a darker sector that connects the three periocular regions (Fig. 1c) .
DISCUSSION
Based on the classification criteria used, we propose the term tetrophthalmia with unilateral synophthalmia to denote the orbital malformation reported in this study. Due to the invariable association between synophthalmia and severe alterations in brain development, the described dysmorphic assemblage is incompatible with postnatal life (Hausmann et al. 1992 , Sadler & Langman 2007 . This is the first world record of tetrophthalmia with unilateral synophthalmia in chondrichthyans, and there have been no reports of this disorder in nonchondrichthyan vertebrates. According to Hausmann et al. (1992) , this malformation would be Vol. 53, S1, 2018 Revista de Biología Marina y Oceanografía consecutive to twin fusion, being in the same pathological context of bicephalic and diprosopic twins (Fig. 2) .
The optic primordia are formed from the neural plate, after the division of the ocular field (Li et al. 1997) . This process, similar in all vertebrates (Cagan & Reh 2010) , is regulated by a polygenic system, which correct performance is key for the existence of bilateral eyes (Varga et al. 1999 , Sadler & Langman 2007 . From this perspective, the presence of 4 eyes in the analyzed specimen is attributable to the preexistence of two ocular fields, one of which (the one from the left twin) did not separated, causing unilateral synophthalmia.
Malformations in sharks have been attributed to several causes, among them genetic anomalies, parasitosis, malnutrition, arthritis, mechanical injuries, presence of tumors and pollution (Mancini et al. 2006 , Delpiani et al. 2011 . However, these causes should not be considered for P. glauca because of the highly migratory lifestyle of this species (Acuña et al. 2001) . Another cause, of special importance in P. glauca, could be polyembriony (Mancini et al. 2006) , since this species produce large litters, up to 135 offsprings, being the most fecund species of the group (Compagno 1984) . Thus, the intrauterine area of P. glauca could be small to bear a high number of offsprings, with the consequent risk of placental insufficiency. Due to this Goto et al. (1981) fact, nutrient transfer to the fetus could be limited, producing deleterious effects over their development and growth, which is evident if abnormal fetuses are compared with normal ones of similar age (e.g., HeviaHormazábal et al. 2011 Given this lack of records, the analysis of commercially captured sharks could constitute an effective alternative to improve the knowledge of the etiology and epidemiology of these deformities. However, initiatives such as this could be faced with different logistical difficulties. This partially occurs in the chondrichthyan fisheries in Chile, where P. glauca is not a target species, but is mainly part of the bycatch of the artisanal and industrial fleets that target other species, such as Isurus oxyrinchus and Xiphias gladius, respectively (Acuña et al. 2001) . The artisanal longline fishery that targets I. oxyrinchus operates primarily seasonally (spring-summer) in the coastal zone off northern Chile and normally does not have access to adult specimens. By contrast, in the industrial longline fishery that targets X. gladius, most of the P. glauca specimens used to be discarded, and only their fins are retained, making it difficult to have access to samples of this species (Acuña et al. 2002) . However, in this last case, Chile passed during 2011 a law against finning, and now the whole bodies of the sharks caught must be landed, making it possible to have access to P. glauca female specimens.
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